Increasing endothelial cell specific expression by the use of heterologous hypoxic and cytokine-inducible enhancers.
One of the current challenges in gene therapy is to construct a vector that will target specific tissues. Targeting expression to endothelium is of particular interest in the treatment of several pathologies. We have shown previously that defined regions of the E-selectin and KDR promoters confer endothelial cell specific expression following retroviral delivery. However, the levels of expression were low. In an attempt to increase expression but to preserve the tissue specificity we have examined hypoxic and cytokine-inducible enhancer elements in combination with the KDR and E-selectin promoters. Both enhancers should be active in the tumour environment, boosting expression and giving additional specificity of gene expression in the tumour endothelium. The hypoxia response element (HRE) of the murine phosphoglycerate kinase-1 (PGK-1) promoter was used as a hypoxic enhancer and the tandem-binding site for NFKB from the murine vascular cell adhesion molecule-1 (VCAM-1) promoter as a cytokine-inducible enhancer. The HRE conferred hypoxia inducibility to the KDR and E-selectin promoters. Endothelial specificity of expression was retained with the KDR but not the E-selectin promoter. The NFKB-binding site conferred responsiveness to TNF-alpha to the KDR promoter, however the level of induction was less than that achieved with the HRE. Retrovirus combining both enhancer elements transferred inducibility by hypoxia and TNF-alpha, and reached the highest expression levels upon stimulation. These results confirm that heterologous enhancer elements may operate on a single endothelial cell specific promoter. These findings make the use of inducible enhancers a promising strategy for increasing tissue specific gene expression.